and 1.79 GeV/c [ I ] . The experimental arrangement cons i s t s i n 20 neutron counters ( f o r time-of-flight measurements and angular information) and t h i c k p l a t e spark chambers t o d e t e c t t h e y r a y s from 2 decay.
The d e t e c t o r s surround a 7 cm l o n g propylene glycol p o l a r i z e d t a r g e t ( 5m p o l a r i z a t i o n ) . For each momentum, about 1 0 000 events a r e d e t e c t e d i n a t y p i c a l l y
angular range : -.78 < cos eY< .87 . The background
due t o q u a s i -e l a s t i c events i n t o t h e t a r g e t sample was estimated u s i n g a dummy t a r g e t . Those d a t a r e p r es e n t t h e f i r s t charge-exchange p o l a r i z a t i o n angular d i s t r i b u t i o n ever made i n t h e energy domain covered
by phase s h i f t analyses.
The prelimxnary r e s u l t s ( i n c l u d i n g s t a t i s t i c a l e rr o r s only) a r e displayed on Fig.14 of B u t t e r w o r t h ' s r ep o r t with t h e predictions of CERN(1971) [2] and Saclay (1972) [3 1, (1973) [4] phase s h i f t analyses. The general agreement i s q u i t e good, s p e c i a l l y f o r t h e 1973 Saclay smoothed phases i f one remember t h a t small phase s h i f t changes can considerably a l t e r t h e p o l a r i z a t i o n s . To show t h a t t h e agreement i s n o n -t r i v i a l we have comput e d , from I s o s p i n I n v a r i a n c e [5] , t h e bounds on charge exchange polarizations knowlng c r o s s -s e c t i o n s and po-+ l a r i z a t i o n s i n t h e C p e l a s t i c s c a t t e r i n g . Measurements a t momenta above 1.8 GeV/c would a l s o be p a r t ic u l a r l y u s e f u l f o r c o n s t r a i n i n g phase s h i f t analyses. i n the FP elastic cross-section a t exactly t;le q threshold ( F i g . 15 of B u t t e r w o r t h ' s r e p o r t ) . The noon c r o s s -s e c t i o n which peaks a t t h e q t h r e s h o l d r e p r e s e n t s a considerab l e improvement i n accuracy on t h e previous 22ta. T h i s c r o s s -s e c t i o n l i e s between t h e bounds given by I s o s p i n c o n s e r v a t i o n but n o t on t h e f r o n t i e r , a s was suggested previously [7 1. ( F i e . 17 of Butterworth's r e p o r t ) . 4 GeV/c. I n t h e s e two energy domains a n independent-energy phase s h i f t a n a l y s i s has been f i r s t performed, u s i n g conventional methods.
A unique general s o l u t l o n has been obtained a f t e r applying t h e c r i t e r i a of "minlmal path" i n t h e A rgand p l o t .
2.1.2.-The p a r t i a l waves have been parametrized
s e p a r a t e l y , a s f u n c t i o n s of energy u s i n g a g e n e r a l ized Breit-i'figner approximat ion : T = T RES+ T~~~ The u n i t a r i z e d background amplitude d i f f e r s from t h e previous a n a l y s i s i n o r d e r t o maintain a c o r r e c t behaviour a t t h r e s h o l d f o r t h e p a r t i a l amplitude. The main changes between t h e two analyses a r e : -a b e t t e r determination of Sll a t low e n e r g i e s , -a b e t t e r determination of some s t r u c t u r e s above 
-Sgl and D13 p a r t i a l waves obtained i n t h e 1973 Saclay phase s h i f t a n a l y s i s . S o l i d l i n e s correspond t o t h e f i t t e d p a r t i a l waves u s i n g a generalized B r e i t -!Vigner approximation.
New resonances a r e S31(2.0 GeV) and D13(2.029 GeV).
I t should be n o t i c e d t h a t t h e spacing between 2
e n e r g i e s a t which phase s h i f t s e x i s t i n c r e a s e s with
energy. Above 2 GeV mass, t h e c o n d i t i o n of 4 p o i n t s along h a l f a c i r c l e on t h e Argand p l o t t o d e f i n e a resonance p u t s rtot > 150 t o 200 MeV . New d a t a ( c r o s s s e c t i o n s and p o l a r i z a t i o n s ) a r e needed t o be s u r e t h a t s t a t e s of small e l a s t i c i t y and width have s o t been missed. The use of a d i s p e r s i o n r e l a t i o n f o r t h e B+(v , t = O )
i n v a r i a n t amplitude computed from the phase s h i f t s h a s given an a c c u r a t e determination of t h e pion-nuc l e o n coupling c o n s t a n t : f L = 0.0742 + 0.0013 ( 
I t uses a l s o t ot a l and t o t a l i n e l a s t i c c r o s s -s e c t i o n s f o r t h e I = O s t a t e but not t h e new t o t a l c r o s s -s e c t i o n s from
Brookhaven [13] .
Three types of phase s h i f t analyses have been performed : an energy-dependent analysis (5 parameters per wave) and two energy-dependent analyses. I n one of them, t h e I = 1 p a r t i a l waves were kept f i x e d a t a s o l u t i o n coming from t h e a n a l y s i s of t h e I = l chann e l alone [14] . 
-Argand p l o t s of : P13, d o t t e d l i n e c o r r e sponds t o t h e a n a l y s i s of ~+ p e l a s t i c channel a l o n e and o t h e r l i n e s come from t h e energy-independent anal y s i s of Iz0.1 s t a t e s . P energy-dependent ( s o l i d l i n e s ) and energy-indepen8ent s o l u t i o n s of t h e D c l a s s . (Numbers correspond t o i n c i d e n t momenta (hkV/c)) .
Therefore a unique general s o l u t i o n i s not obtained i n K' N a n a l y s e s and no d e f i n i t e conclusion can be drawn on t h e e x i s t e n c e of a 2". C l e a r l y , more pola-
r i z a t i o n s a r e needed t o c o n s t r a i n t h e K+N phase s h i f t analyses. I n p a r t i c u l a r , new d e u t e r a t e d p o l a r i z e d t a r g e t s [IS] open t h e p o s s i b i l i t y t o measure p o l a r iz a t i o n s i n e l a s t i c and charge exchange ~+ n s c a t t er i n g , which seems e a s i e r than t h e determination of A
and R parameters i n K+p s c a t t e r i n g .
3.-PARTIAL WAW ANALYSES OF THE 3-BODY INELASTIC CHANNELS.-Three-body i n e l a s t i c channels i n $p and K+N s c a t t e r i n g account f o r n e a r l y a l l t h e t o t a l ine l a s t i c c r o s s -s e c t i o n (about h a l f of t h e t o t a l c r o s ss e c t i o n ) below 2.0 GeV mass.
Two methods of a n a l y s i s have been followed : -a n a l y s i s of quasi-two-body r e a c t i o n s , w h i c h have -Saclay [18] : 30 000 e v e n t s f o r 1.4 < ,& < 1.54
GeV.
We s h a l l summarize t h e s e 3-energy-independent part i a l wave a n a l y s i s , t h e p a r t i a l waves being l a b e l l e d
,2J
where L i s t h e incoming ( x , K-N) a n g u l a r momentum, L ' t h e outgoing angular momentum between t h e resonance R : A , p , ~( ? n c )~ = J = , K*(890) and t h e remaining p a r t i c l e (x,K o r N). I and J a r e t h e i s o s p i n and t o t a l s p i n , S i s t h e t o t a l i n t r i n s i c spin.
3.1.-SIMULTANEOUS PARTIAL WAVE ANALYSIS OF THE 3 FINAL STATES : ~+ p
, 1~* ( 8 9 0 )~ , ~A ( 1 2 3 0 ) . -Data have been measured a t 4 e n e r g i e s covering t h e wide bump of t h e I = 1 t o t a l i n e l a s t i c cross-section.
The production angular d i s t r i b u t i o n s (expanded i n Legendre polynomials) and t h e d e n s i t y matrix elements of the A++KO and ~* ( 8 9 0 ) p have been used t o g e t h e r with t h e d a t a ( c r o s s -s e c t i o n s and p o l a r i z a t i o n s ) from K+p e l a s t i c s c a t t e r i n g . T h i s a n a l y s i s does not make use of t h e i n t e r f e r e n c e e f f e c t s a s s o c i a t e d with t h e
o v e r l a p of t h e K* and A bands, i . e . i t cannot r e l a t e i n phase t h e two channels.
At each energy, s e v e r a l acceptable s o l u t i o n s were found, showing t h e following f e a t u r e : t h e A K channel which i s t h e only one f o r which r e l i a b l e amplitudes c a n b e obtained does not seem t o be dominated by a s i n g l e p a r t i a l wave. Four waves were found important ;
A s D~~ , APP33 , ADD35 and AFF37 .
The d a t a were found a l s o compatible with t h e d u a l it y hypothesis ( a l l p a r t i a l waves i n phase) and with l i n e a r dependent energy p a r a m e t r i z a t i o n s of t h e part i a l waves. These conclusions d i s a g r e e with t h e anal y s i s of t h e KN + KIN s c a t t e r i n g f o r which t h e I = 0 , l
I s o s p i n s t a t e s have been separated [ 2 2 ] .
A peak s t at i s t i c a l l y marginal i s found on r 1 = 0 near 2 GeV mass. Moreover, t h e I = 0 , 1 i n t e r f e r e n c e term shows t h a t non n e g l i g i b l e imaginary p a r t s of t h e amplitudes a r e present.
C l e a r l y , a more s o p h i s t i c a t e d a n a l y s i s based on t h e Isobar-model (which i s i n p r o g r e s s ) i s needed t o g i v e more p r e c i s e r e s u l t s . I n t h e present s i t u a t i o n , t h e a n a l y s i s i s c o n s i s t e n t with t h e non-resonant i n t e r p r et a t i o n of t h e c r o s s -s e c t ion bump. s e v e r a l y e a r s ago, "phase-shift a n a l y s i s i s one a r e a where t h i s dupbication i s u s e f u l . To have M v e groups t r y i n g t o c u t each o t h e r s ' t h r o a t s i s much more e f f ic i e n t than random s e a r c h i n i t .
The Saclay group [18] r e p o r t preliminary r e s u l t s of an energy-independent p a r t i a l wave a n a l y s i s a t four e n e r g i e s , i n which they f i t simultaneously t h e 3 r e a c t i o n s :
Several improvements a r e introduced i n t h e f i t s with r e s p e c t t o t h e i r previous a n a l y s i s [18] :
-t h e f i t of t h e channel nCp -+ p nixo ; -t h e i n c l u s i o n of u n i t a r i t y l i m i t s ;
-a b e t t e r p a r a m e t r i z a t i o n of t h e r a n d of c e n t r if u g a l b a r r i e r f a c t o r s .
The o v e r a l l a r b i t r a r y phase i s chosen by a s s i g n i n g t o t h e APPll p a r t i a l wave amplitude t h e phase of t h e e l a s t i c p a r t i a l wave.
The LBL-SLAC a n a l y s i s has been r e p o r t e d previously [20] .
I t u t i l i z e s t h e d a t a i n a very e f f i c i e n t way making a simultaneous maximum l i k e l i h o o d f i t t o a l l
t h e e v e n t s f o r the t h r e e channels mentionned above. COMPARISON OF THE RESULTS. -The S a c l a y group has kept more p a r t i a l waves i n h i s a n a l y s i s than LBL-SLAC (24 i n s t e a d of 15 around 1 . 5 GeV) and two of t h o s e a d d i t i o n a l waves a r e found t o be important plPPll andADD15 .
I n o r d e r t o show t h e r e l i a b i l i t y of t h e s e a n a l y s e s , we show on f i g u r e 19 of utterw worth's r e p o r t t h e A rgand p l o t s of t h e 3 dominant waves f o r both a n a l y s e s i n t h e same energy range (1.38-1.54 GeV). There i s a general agreement except f o r t h e P PP 1 11 wave mentionned above. The d i f f e r e n c e s observed i n d i c a t e t h a t t h e s e analyses have t o be pursued.
Above 1500 MeV, t h e LBL-SLAC c o l l a b o r a t i o n h a s r e c e n t l y found a second s o l u t i o n ( s t i l l being explor e d [21] which c o n t a i n s t h r e e more waves than t h e one p r e s e n t e d a t t h e B a t a v i a Conference. Those a r e C1-226 P. BAREYRE plPPll , Aspll and A F F~~ . The APP h a s a d i f f e r e n t ges t h e coupling s i g n s of a l l t h e resonances above 11 behaviour a c r o s s t h e gap ( s e e f i g u r e 22 of B u t t e r -1620 M e w r e l a t i v e t o t h e low energy ones (P 11 'D13) w o r t h ' s r e p o r t ) . As a r e s u l t , o t h e r waves underg i v i n g a good agreement between t h e r e l a t i v e s i g n s go an almost 180° r o t a t i o n . Consequently, t h i s chanof t h e Ax and C(1385)x amplitudes, a s well a s w i t h t h e p r e d i c t i o n s of SU6 and t h e quark model.
